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LK 2 A AP0 WE 50 BT, bt 310031)

HE R, T ¥ #% % ¥ (Sargassum Fusiforme Polysaccharides, SFPS)#-$ A XM lovo
R B = BB T id A2 caspase-3. caspase-8. caspase-9 #97E M K1k, MTT &40 SFPS *t lovo 48
fRgsh ek % @bk, FASBER Bk, AX@EREL @IOA T, KA Western FP i ik
M . caspase-3 BB F= caspase-9 #) K {t; RT-PCR #] caspase-3 mRNA & i£; caspase-3. caspase-
8. caspase-9 & MAE MK F] EMIK caspase-3. caspase-8. caspase-9 #9EMME ., RET, SFPS
2t lovo fMALIGTAR B Ep41E A, 2B AT . DNA &FF AKX meatr, TR mich
444E, SFPS £ 3% lovo fBff/E, & I caspase-3 B /R & & A iAMAK, caspase-3 mRNA FA&ik, i
KR EAant 19 694k S, AR EEG P, K caspase-9 MR FE M REH FHG R, A
9, caspase 497 A 41t —F K I caspase-3. caspase-9 #9E MR W F . FI4E R SFPS

FEARINE S lovo 4R B T, iX 7T A% % SFPS 374 i /5 38 74 e puh) 2 —, F B2

38 1L F B 3 caspase-

9, UtMBE T AL caspase-3 89 RILR AL K K I4Y

XA

HA, 2 Wb ogi v A st s ke 7 B 4t
HHEW) T RIE. ENCEZ VE(Sargassum Fusiforme
Polysaccharides, SFPS)/&MEMF[Sargassum
Fusiforme (Hary) Setch.)J{f1 &2 &3 2 20 .
IAEkK, KT SFPS KB ZERHEYIA BT BT
Fitoged £ FH A FEPLHRI B 7 A HRED 2, JHIESERA
—EMIRER, W PUMIREAE LR R AR,
REIW . RS, BATS K BL SFPS 1E {51 Re &
ZMHIN K A R lovo AR, JFdd S A
ToRSEHL. fribdEnt b, @il caspase-3. caspase-8.
caspase-9 V& HEIAI, VIR SFPS #5513 lovo
AR T IALE, AR T 2 R IRIR A
WA

1 MRl57R%
1.1 ZHBREESF

K M 48 25 Lovo 2 ML o P RS g4k
MM TR E), MEEERSFET & 10% JG 4 Mg (BUN
PO 7 ) 1) DMEM/F-12 (Gibco 77 i) 35 728
37 C. 5%CO, , WA IRM PR,
1.2 MTT iR

BRI ZRE, lovo 4HM; JATS; caspase-3. caspase-8 fll caspase-9

HUxt B4 K AN e A F 96 FLAR b, RFL 100
ul, BN 1054 /ml. SFPS(HH A TR I I 46
5E) L D-Hanks W BC R 20 g/L kA7, 4 ‘CUKFA
{RAT, A P I DA RS 57 VB0RR B A [R) B (1 000 mg/
L. 500 mg/L. 300 mg/L. 50 mg/L 15 mg/L)/n
A 96 FLHR, Zr 5355724 hy 36 h. 48 h. 72 h.
5FL 100 pt, BEHE 6 NE L, FHAIMAFER
RS, SEB P IERT 4 h BEFLINA 20 pl DY R AL M
AWEMTT, Amresco Z3037=5h), Hige 45 Rl 2
KEFWE, NN 150 ul DMSO, S4B, LI
T 4 955 A0 M AE 550 nm K, WA {H, SAS #®AF
HATH IR, AR R

WHIE =1 — LA T AE/ X RA I AH)
x100% .
1.3 DNA 12ERFNIRAE¥E EEAL Bk

BB KM, LL 105 A /ml #F T 50 ml
REFMP SR, M SFPS 29K E /354 5 mg/
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L. 50 mg/L. 300 mg/L. 500 mg/L 11000 mg/
L, 24 h 7% DNA BiE 4 1R BOR ) S (b FH
A FFE ) B B EEU DNA . BU3.5x107* ml fr
1% BIRE S 0.8% T IEKE (Sigma 24 ] 7™ i) HEAR H
Wk, UV AT P, &
1.4 AR SFEMER

B E K40 L 105 S /ml B4 F 50 ml 1%
FEREEFE, NN SFPS AF 4K A2 300 mg/L. 72
h JE RGN AR, $4F M v & S e B A R
BikrA, TECNAL-10 &4 A STEREOSCAN
260 FAHE BB, T
1.5 FEEAZE A (annexin) V-FITC/PI &40 E =
$

ook $E K g, L 105 A /ml 38 F 50 ml
WM R IR . DLEHREFR 24 h B4 BRAE R Xt B
M, WEAYHEMEG mg/L. 50 mg/L. 300
mg/L #1500 mg/L SFPS) i al/fE FBERE(12 hy 24
h. 48 h. 72 h). WCEERAMMFES, APEERIKPERR.
F IR (1 V-FITC/PLIR & (15 E BM 2 7)) Ui
AbEE: PBS 3 K, ¥AIMERT 200 nl i,
BN 10 pl IREEZE £ V-FITC RS pl PI, BEE=E K
I 15 min, fFHIA 300 wl ZEr, B2 G EHRE
& 15 min, LALLM,
1.6 Western ENiZ4&i caspase-3. caspase-9 HY
Tk

B B KA, LA 105 A4 /ml E2FF T 50 ml
RSP R IR, DUEW RIS 24 h B940 Bk g 0t
M, REHYHEEEGS mg/L. 50 mg/L. 300
mg/L 1 500 mg/L SFPS)FIf (Al /£ F B (12 hy 24
h. 48 h. 72 h). WEEMMEEM, £ EKIER.
F TR FUBT, RN BRI E A
SRR . IS ul Sx LFEZE ¥ (0.312 mol/L Tris-
HCI pH 6.8, 50% i, 10%SDS, 0.25% iR,
25%B- Fid: LFF). &S min i, #4T SDS-PAGE
(10% 4r &I, 4% WARRS), & E A TS B E 4
RAFLIOA 50 ug AT, 1HE 100 V HIK 2505
RIEH, #BFPVDF L., HHLRE, &K
= [ JF bR (marker) (Invitrogen 2 &) Y] %| PVDF i,

FHArBImA 1 © 500 B RIFESIA B AR P12 i fE
itk (Santa Cruz A &), wPLA caspase-3 % wpEHT
R A A R A ) A PTA caspase-9 £ &
PUK(Cell Signaling), #E/K [ ¥R#: 2 h, PBS-T(3.48
g/L Na,HPO,-12H,0, 0.2 g/L KH,PO,, 8 g/L NaCl,
0.2 g/L KCI, 1 ml/L Tween-20, pH 7.2)¥E¥ 3 X,
K 15 min. FAHIIIA 1 11000 F%E I RALE
IgG-HRP, 51 % 1gG-HRP Fl1 4 H1 il 1gG-HRP (1L i 5
EHAY AT, KR LR 1 h, PBS-T ¥k 3 X,
ECL iR 7l(Pierce 2~ o)) B0 B,
1.7 RT-PCR #&| caspase-3 mRNA B3 i%

OO $AE KA, LA 105 A /ml B HFR T
50 ml FFRM P E R . UEHEIR 24 h (A M fE A
XA, WEAMAEMEG mg/L. 50 mg/L.
300 mg/L 1 500 mg/L SFPS) A (] {f: #6812 h.
24 h. 48 h. 72 h). WEEANMFES, LK
Ve, S M Trizol i 7 & 1% B (Invitrogen 22 7)) $EHL
MM RNA . SRS 6 6 B 2 AseolAngyr kb
fHAE 1.9~2.0 Z 8], 145 RNA & H5. §% RT-PCR ik
# & (Invitrogen 2 7)) EAEIREL cDNA. PCR WV A4k
25 ul, %2 ul cDNAJEA, 2.5 ul 10x 2,
1.5 ul 2.5 mmol/L MgCl,, 1.0 ul 2.5 mmol/L 4x
dNTPs, 5 umol/L caspase-3 . Fiis|4e(5 4
Bt W2 1)% 0.5 ul, 10 umol/ L homo B WLzhE H
Ly FUGI& 0.5 ul, 0.5 U Tag DNA B4
Caspase-3 fll homo B ULz & F ALY NS HCh: 94
‘C 5min; 94 'C 1 min, 62 C 1 min, 72 C 1 min 32
TEFR;. #5572 "CHEAH 10 min. PCR =¥ 2% 3%
MERERERCHLIK, £ GIS BER BUR AL R4 vh 5 4
HHEH . M caspase-3 mRNA #ik/KFLLH 5
B WLzh 8 16 % 4 LB k& ke
1.8 Caspase-3. caspase-8. caspase-9 BJiE
)

O $E K I4n e, U105 A /ml %M T
50 ml KEFR IR, LUEH B9 24 h (A1 ffE A
XTHRAL, WEAGYAEMZGS mg/L. 50 mg/L.
300 mg/L 11 500 mg/L SFPS)FNI ] {F KR (12 h.
24 h. 48 h. 72 h). WM, ABEIHK

Table 1 PCR primers and amplified products

PCR primers

Sequence (5' to 3')

Amplified products

Homo B-actin  forward sequence GACTACCTCATGAAGATC

reverse sequense GATCCACATCTGCTGGAA 496 bp
Caspase-3 forward sequence CAAACTTTTTCAGAGGGGATCG

reverse sequense GATCCACATCTGGAA 272 bp
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Pedk. 1R 71 £5(Caspase Colorimetric Assay Kit)fi#f
Ut W A . 28N a8 M A8 52 v il
UK LJ3CE 10 min, #.0(10000 g, 1 min), HU I
HEW, KA TR, MR 100 ng S EEF] 50 ul
AN MR, TIN50 ul 2x SOV ZE MR 5l A
N EORY), 37 CH#E 1 h, ek L
LA A 405 nm £ (BRI A4 caspase FIAHXSIEPE) .
1.9 FitF4AE

IO HHs F xxs R0, Z41AILECR A SPSS
12.0 for Windows #X {/-fL "1 [¥] one-way ANOVA, 4l
[F) 99 5 L R HY LSD Rl SNK A 46

2 SR
2.1 MTT i3

SFPS fEHI+ lovo Al f5, Xf 40 f iy 34 58 B A
SE AR . 1A BT, FEASE R 1)
SFPS E/ F, I8 8] 14 48 K JF B0 A 3 oo 4 )
e KV 5~50 mg/L I, J0H K254
A HI I ) ) B4 A7 18 8 T s % 4 300~1 000
mg/L I, JEAYUEFF{E AR 24 h 5 40H .
MWl 1B fis, BlAF SFPS RN, $kifE

FHW S, HAT 52 MR RO . JCIL IR L
(A)

100 SEPS
i & & 3
—o—5 mg/L
—&—50 mg/L
60 | ;,—_(4———1\1 —4—300 mg/L
A T ——500mg/L
10 b ;/j___"i\\i —&— 1000 mg/L
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Fig. 1 The proliferation inhibition of SFPS on lovo cells

£ 500~1 000 mg/L B, MZkBERT R, RES
1£(91.8+3.1)%, RP\IMHIRKET BFZMHA
1B).
2.2 AT YRR DNA B3

AN[RIEE SEPS AL FE lovo 21 24 h ) DNA Kt
HLUK &5 P 2 Brok, 765 mg/L SFPS 4b#H 24 h
Ji, BIESMM~E R DNA BB, &
180~200 bp A fFiE M. FEA IR &,
SFPS W & 1 &1k 500 mg/L i, DNA B 4k 17 #
B, JEER I WK (smear), #W L S E
#) SFPS Al {E % ST M FIN, 8055 40 M IR
5 .
2.3 BETECHMBHMEWAINET

IEH SR M) lovo il 22 RARIE, A7 F & RIS
BRI L (B 3A), T H 40 a5 5 1 e, %
YL 54 A 245 (B 3B). 4 300 mg/L SFPS i &
72h G, ARl RPN THRIEE AE A
lovo AN ABIAEAS R, PR R B (8 3C) s #
WY L SE, WAL oA, BT D AT S i e
WK 3D); A0 MR T 5 R IEL, A e A (R
3E) MU, AR RN N R gk, Gk
AP, &5/ 52 (K 3F) .
2.4 BEELEQ V-FITC/PI N0 R AT X

VRS T A0 B g T A 1 S A A RN
Ik 22 S BR (PS) % & T4 MUl 41, PS WIHE S &5 &b
SRR ¢ (FITCO) ML 4 1V (Annexin V),
EL20 B ATY AR R I BB ) s e, DRI A AR v e (7 ot

Fig.2 DNA agarose gel electrophoresis of lovo cells treated
by SFPS with different concentrations for 24 h

1-5: lovo cells treated by 1 000, 500, 300, 50 and 5 mg/L of SFPS
respectively for 24 h; 6: control; M: marker.
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Fig. 3 The ultrastructural changes in lovo cells
A, B: control; C-F: lovo cells treated with 300 mg/L SFPS for 72 h.

B PUASTHEENANM N o ot A0 e R XS H0iG
A 4y L /0 PR a Mo iG Al L (LL: B AT
V/PL); A7 R ¢ 2 ARmanie, R 4EAN(UR:
SRR T VAP AT B b P T Al (LR:
WAL VAPL o N2 0L, (e iR N,
Bl AT A SE T T v 0 R IE W Ty, M AT 300
mg/L SFPS 11 I I % 1k 20.58% . 1fj B A7 i< )& 1)
PRAT ey, AT 2% 5l BB, wlies R 40 i

(A) (B)

" 10" 102 10° 10 10° 10" 100 10° 10*
FLI-H FLI1-H
Fig. 4 Flow cytometric analysis of apoptosis
A: control; B: lovo cell treated with 300 mg/L of SFPS for 72 h.
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PP, 7300 mg/L SFPSYEATF, ARATRE
MNAFE, BANEMKBRMEGER?2), ERNBE
EERRRIMEK, 40MRIFFEHEEM.
2.5 Caspase-3 B[R EBQHIRILAKTE

Western EIiE 45 R B~ (B SA, K& 5B), RNFEK
& B SFPS 4t 3% lovo 411 24 h J&5, caspase-3 B§JR &
HHA2H, HEEREEMN, caspase-3 BERES B AL
HEOAMAEERSEZ LB BB S5C), B
caspase-3 B[R %1 M. 300 mg/L SFPS AL# lovo
40f012. 24, 48 M 72 hJ&, caspase-3 {EEH
WA, TiREER A, caspase-3 MRS B
Wish & B Kb B R MEZ HthZE B (B 5D).
AT 0., caspase-3 BRI MIRM, FEELAWIEH

WEEMFA S, Z941E R 6 8] < T 38 5% .
2.6 Caspase-3 £F& mRNA BYFRik KT

RT-PCR %R BR(E 6A, B 6B), TRWKEH
SFPS 4t lovo 4/l 24 h, caspase-3 5 B AlzhEH
HY 18K PCR =& LLEZRHINE, RAEA
YIRS A1, caspase-3 mRNA KIRiERH. 300
mg/L SFPS 4t ¥ lovo 488 12, 24, 48 M1 72 h /&,
caspase-3 55 B L3 & B 3Ly H) PCR =4 tL{E
HEHHE(E 6C, B 6D), RUHFEEZWIEHR
B HIFEK:, caspase-3 mRNA FIRIEWESRE.
2.7 Caspase-9 fif R B980E

Western ENZEERER(E7), NEKRER
SFPS 4b¥E lovo 8 24 h J5, caspase-9 E§JR (47 kDa)

Table 2 The ratio of apoptotic lovo cells after SFPS treatment

Groups Quad % gated Groups Quad % gated
24 h a b < d 300 mg/L a . b c d
Control 97.60 2.05 0.29 0.06 Control 96.01 1.81 0.51 1.67
5 mg/L 72.61 12.50 5.06 9.83 12 h 77.91 11.78 5.22 5.09
50 mg/L 63.91 23.15* 7.49 5.45 24 h 71.10 24.63* 2.98 1.29
300 mg/L 63.41 20.58* 4.71 11.30 48 h 61.34 30.60* 5.45 2.62
500 mg/L 65.42 19.03* 4.92 10.63 72 h 49.90 43.74* 3.22 3.15
*P<0.01 vs control group. The number in bold indicated the ratio of early apoptotic lovo cells.
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Fig. 5 Western blot analysis of pro-caspase 3 and B-actin of lovo cells treated with SFPS
(A) 1-5: lovo cells treated with 0, 5, 50, 300 and 500 mg/L SFPS for 24 h; (B) 1-4: lovo cells treated with 300 mg/L SFPS for 12, 24, 48 and
72 h, respectively; (C), (D): ratio of integral absorbance between pro-caspase 3 and B-actin.
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Fig. 6 RT-PCR analysis of caspase-3 mRNA of lovo cells treated with SFPS
(A) 1-5: lovo cells treated with 500, 300, 50, 5 and 0 mg/L SFPS for 24 h, respectively; (B) 1-4: lovo cells treated with 300 mg/L SFPS for
72, 48, 24 and 12 h; (C), (D): ratio of mRNA content between caspase-3 and $-actin.

(A)
47 kDa

C 1 y 3 4

«=35kDa

(B)
« 47 kDa

<+ 35kDa
C 1 2 3 4

Fig. 7 Western blot analysis of the cleavage of pro-caspase-9
(A) 1-4: lovo cells treated with 5, 50, 300 and 500 mg/L SFPS for 24 h; (B) 1-4: lovo cells treated with 300 mg/L. SFPS for 12, 24, 48 and

72 h, respectively. C: control.

BHIBE R LM, FERBKKEER B35 kDa),
£ 300 mg/L SFPS 4t# lovo 418 24. 48. 72h )5,
WA &I caspase-9 WBIE R ERM, HRIEHEHR
B.
2.8 Caspase-3. caspase-8. caspase-9 jE1%
B 44

He LA R caspase WE 4 R B (& 8B),
300 mg/L SFPS 4b# lovo 40/ 12, 24. 48. 72 h
J&, caspase-3. caspase-8. caspase-9 iF&{H¥H It
R4 R 1 38 5 a5 . Caspase-9 HIIEYER 7 300
mg/L SFPS{Ef 24 h EAHERTNEA. M
caspase-3 HVEME, 7E 12 h ¥ B&F caspase-9,

FEIFF R AL EE 24 h G4 & T caspase-9, EETE
AbF 48, 72 h FREFRF . {H caspase-8 {ETEZRA
AHE, XSFPSEMA 72 h EAHER FXR4A.
ME 8A tha]FH, FEIREEH SFPS /£ lovo 41
J&§ 24 h, caspase-8 MIVEMH BB EEXRE, M
caspase-3 fl caspase-9 MIVEMEAR TR RA, H&
# EFH RS . X387~ SFPS YEFIJS, /B 3) caspase-
9 B R BWOE, RMERTY RS M B T E0E T W

M caspase-3.

3 itig
SFPS R—HMEBENRAKXH FUR, #HIXM
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(A)
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x
d  SFPS
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0.1 0 500 mg/L

Caspase-8  Caspase-9

Caspase-3

(B)
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Bi2h
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2
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Caspase-8
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Fig.8 The activity of caspase-3, caspase-8 and caspase-9
(A) lovo cells treated with 0, 5, 50, 300 and 500 mg/L SFPS for 24 h; (B) lovo cells treated with 300 mg/L SFPS for 0, 12, 24, 48 and 72 h,

respectively.

18 SFPS MUK fipsfi /N AL A MU |- Cob 2 H
BAER], e VA1 (i 41 40 A e s s DR R
AR I S ANENE, MU A eERAEUE
TEHEMERT, ik UL 40 B 1 175 P388 /1N B 41 41 i e 7%
TRATIEHEVE S o 3RAT T AR 9T % B0 SFPS 7£ — B Ik
FEVEE N, i3S A LAk 1 05 40 B &R HL-60 40 g
AN K lovo 40 I8 12Kk BI04 i 7R 4 48 51
) H M.

TR TAESERE bt — P9, ASEEe i
#/K SFPS if5 F lovo 4 ML T ) 4> FHLHI X5 54 &
WP . L MTT ik BAT T B SFPS A] 2 2 41l lovo
MK, FHRHFWEMNEYCR, WIKE
AR A F 5 . T AN [R) YR () SFPS X lovo 4H
MIAL3 24 h f5 WA B B e, BlE 259 A BE IS a] 1)
A, AMMUIEHDRAEFEAR A KR BN, 4
FE A4 ) v 0

SiAh, s -l A R A B HIK
Ko 24 AR IE 52 SFPS 1F F 5 f9 lovo 20 3 Hi B
R T-IE, I SEPS 7E4R 4N 2 i i3 50 40 o
T RISB PN H 1. EEEXE T V-FITC/PI
WA A ARK I, &L 300 mg/L SFPS /£ 24 h
Ja, MM TR EIA 24.63% . £ EREILE
W, SFPS {EH lovo 45, AT 40 4y EBEE
WG AR (A B 3G N, /& MTT b SFPS 1£H
lovo 4/} 24 h fii A] & BR 500~1 000 mg/L £k BESR T
s HPETIR R R, X UL SFPS R
B A, MK AEIRSE .

FT- IR IE T R M A RGER B FIY4EFF %
B RGMIEE e R A EEAEAS, 5 MRk

AR MERKER ERNKR. ARETEESR D
I Ee BRI RSx4 3 AN S AS B B, RIS 3
. RN HARIPEAE A, T caspase WIS AL A0 ML T
BN B — Aoy W AL FAY, AT caspase 1K
A R T M SRR, caspase £ AT HEME ANTRITIX
LI R0 T . LU BRI caspase VG TEMI 4 R B
/5, caspase-9 MG M AZ7E 300 mg/L SFPS 1EH] 24
hJEAWHE & TX M4, i caspase-3 FiGtE, 7
12 h 38 BAK T caspase-9, [FIFFIKREEATE 24 h 5
A @Y caspase-9, HET{LAM 48, 72 h &
P . H caspase-8 MR ARERLL. 7
4b, & Western BB LRI T caspase-9 Al
W BOE B R E A Y B, $895 SFPS fEHAG, R 3)
caspase-9 FEISUBEOE, ML REE B, #Em
WO TN caspase-3 ] N B R HIL T lovo 4 i
FAT, IEFFIE lovo 40 B 5 LA .
EHEEN TS, KB caspase-9 LLICIE Y
B IR e AEAE, YA MEZ BN AETETE,
caspase-9 [T 455 0 41 B 5. 35 ¢ il Apaf-1 45
G BBRFETAE, XA S EE
caspase-9, BIHEHIHILN caspase-9 1] LI ] H-4
% caspase-3, ¥ caspase-3 iGPEII. Budihardjo
HOHRIE, /i caspase-8 MG WL T CAIRH £k 44
BN c. 7E SFPS % F lovo 41 Mu A 15t
FEH, caspase-9 IS A& BH T caspase-8 HIHTE {2
{EERF AR 2 ¢, b2 SFPS HEE A LAfiLk
PARRAMEE, MAEGFE PR
BAZ, SFPS X lovo 4l Jfd F 345 A W S (40161
YER, HINHEIER 28 SFPS i% T lovo 4 kA
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FTRKDLUM . L SFPS 15T lovo 4l M T- it 2
1, caspase-9 WG Bt Z 55 T caspase-3 HIBUT
HETAE 1S5 1L 5 caspase-3 /M5 T lovo 4 i &k AR T
PIfE 5@k, MmRERT R RE.

HAT, IWARATT 294 AN OUAS ek 9 40 = A= i 24
PR, i HAERE BT 2 EIE A 3 80 ad i R 48
G DhREMIHIH], S e 28 B SRS IR H

TRAPVE T, T oxf T8 40 B A s 1) 3% A sl 307 1
o AT LKW T SFPS 7E1A4M% F lovo 41
MU T, EFPilovo MR, T AWEARNA
A B2 45 0 1 AR ) e A B R B E— P TR .
XA IRFRA PR A A P S0 i 2D #R % SFPS B
I8 (R AL
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Apoptosis in Lovo Cells Induced by SFPS was Associated with a
Activation of Caspase-3 Mediated by Caspase-9

Lin-Lin Yan, Qian Liang*, Ji-Cheng Li**
(Institute of Cell Biology, Zhejiang University, Hangzhou 310031, China )

Abstract
fusiforme polysaccharides (SFPS) and explore the significance of caspase-3, caspase-8 and caspase-9 in the apoptosis

Human colorectal cancer (lovo) cells were chosen to study the anti-tumor effects of Sargassum

of lovo cells induced by SFPS. Inhibition of the cell proliferation was measured by MTT assay. SFPS induced
apoptosis of lovo cells was observed by electron microscopy, flow cytometry and DNA electrophoresis. And the
expressions of caspase-3 mRNA and pro-caspase-3, caspase-9 were tested by RT-PCR and Western blot. Furthermore,
caspase-3, caspase-8, caspase-9 protease activity was measured by colorimetric assay kit. The results suggested
that SFPS exhibited obvious anti-proliferative activity. Morphological examination, DNA ladders and flow cytometry
analysis obviously showed cell apoptosis with characteristic morphological changes and DNA fragmentation.
Furthermore, the expression of pro-caspase-3 decreased and the level of caspase-3 mRNA increased with the time
and dose-dependent manner. However, Western analysis also showed the cleavage of caspase-9, an initiator caspase
in SFPS-treated cells. Otherwise, caspase activity assay suggested that SFPS could induce cell apoptosis, which
was closely accompanied with increase caspase-3 and caspase-9 activation. In conclusion, our study suggested that
SFPS could induce the apoptosis of lovo cells in vitro resulting in the inhibition of proliferation and SFPS-induced
apoptosis was associated with activation of caspase-3 mediated by cleavage of caspase-9.

Key words Sargassum fusiforme polysaccharides; lovo cell; apoptosis; caspase-3, caspase-8 and caspase-9
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